Gibberellin-induced expression of Fe uptake-related genes in Arabidopsis.
In dicots, iron (Fe) is acquired from the soil by IRT1 (IRON-REGULATED TRANSPORTER 1) and FRO2 (FERRIC REDUCTION OXIDASE 2) that are localized at the root epidermis. IRT1 and FRO2 expression is induced by local and systemic signals under Fe-deficient conditions in Arabidopsis thaliana. In this study, the expression of IRT1, FRO2, bHLH038 and bHLH39 (the latter two of which control IRT1 and FRO2 expression) was promoted by GA4 treatment of gibberellin (GA) deficient ga3ox1 ga3ox2 mutants. In contrast, the expression of FIT, which encodes a transcription factor necessary for IRT1 and FRO2 induction under Fe deficiency, was not induced by the application of GA4. The induction of those genes triggered by shoot-applied GA4 was observed, even in the fit-2 mutant which had reduced endogenous GA levels caused by treatment with paclobutrazol (PBZ), a GA biosynthesis inhibitor. These results suggested that FIT was not a key regulator in the GA responses under Fe-sufficient conditions. On the other hand, among Fe uptake-related genes, the expression of IRT1, bHLH038 and bHLH39 was lower in ga3ox1 ga3ox2 compared with the wild type (WT) under Fe-sufficient conditions, but the expression of all Fe uptake-related genes decreased under Fe-deficient conditions. Additionally, the PBZ treatment decreased IRT1 expression in the WT under Fe-deficient conditions, but not in the fit-2 mutant. These data suggest the contribution of GA to the induction of Fe uptake-related genes under Fe-sufficient and Fe-deficient conditions, possibly in FIT-independent and FIT-dependent manners, respectively.